Interleukin 3 is a major negative regulator of the generation of natural killer cells from bone marrow precursors.
We have established a bone marrow culture system in which mature natural killer (NK) cells can be generated from inactive precursors by interleukin 2. Recombinant interleukin 3 (IL 3) almost completely blocked the induction of NK cells in this culture system as judged by cytotoxic activity, as well as appearance of cells with NK phenotype. The dose-response curve for inhibition of the generation of NK activity with IL 3 parallelled the growth promoting activity on the strictly IL 3-dependent cell line L/B. The effect of IL 3 was selective for the precursor stage of the NK cell, because mature NK cells were not affected by culture with IL 3 for the same period of time. Moreover, the effect of IL 3 was confined to the first 24 hr of culture, indicating an effect on an early stage of NK cell differentiation. IL 3 did not increase the small normally occurring NK-sensitive population in bone marrow, and did not affect the activity of a variant cytotoxic cell with specificity for adherent target cells, the natural cytotoxic cell. Concomitantly with downregulation of NK cell generation, IL 3 induced strong proliferation in the bone marrow cultures and an increase in the percentage of cells expressing the T cell marker Thy-1. A model for regulation of NK cells based on competition of growth factors for target cells with a common progenitor is discussed.